Two new Melodinus-type alkaloids, 15β-hydroxy-14,15-dihydroscandine (1) and 14,15-dihydroscandine (2), together with 6 known ones were isolated from Melodinus suaveolens. The structures of the new compounds were identified from spectroscopic (NMR, UV, IR, CD) and mass spectrometric data and Mosher's method. The new compounds exhibited significant, dose-dependent inhibition of the production of lipopolysaccharide (LPS)-induced NO, IL-6 and IL-8 in mice macrophages.
The genus Melodinus (Apocynaceae) is rich in monoterpenoid indole and bisindole alkaloids, which have attracted the interest of many researchers [1] . The leaves and twigs of M. suaveolens Champ. ex Benth have been used as folk Chinese medicine for the treatment of hernia, dyspepsia, abdominal pain, and rheumatic heart [2] . The complicated structures and potent biological activities led us to initiate a phytochemical investigation of M. suaveolens [3] . Two new Melodinus-type alkaloids, 15β-hydroxy-14,15dihydroscandine (1) and 14,15-dihydroscandine (2) , together with 6 known alkaloids, scandine (3) [4a,4b], 14,15-β-epoxyscandine (4) [4c], 10-hydroxyscandine (5) [4d], meloscine (6) [4a,4b] , 11-hydroxytabersonine (7) [4e], and akuammicine (8) [4f] were isolated from the EtOH extract of the leaves and twigs of M. suaveolens.
Compound 1 was isolated as yellow oil and its molecular formula was established as C 21 H 24 N 2 O 4 by HR-ESI-MS (m/z 369.1811 [M+H] + , calcd for C 21 H 25 N 2 O 4 , 369.1809) in association with its 13 C NMR data. The UV spectrum of 1 exhibited absorption maxima at 214, 258 and 288 nm, which were characteristic of quinoline alkaloids. The IR spectrum showed absorption of carbonyl groups (1741, 1671 cm -1 ) and an aromatic ring (1608, 1506 cm -1 ). The 1 H NMR spectrum (Table 1) displayed signals for an orthodisubstitued phenyl ring [δ H 7.43 (1H, dd, J = 7.7, 1.4 Hz, H-9), 7.13 (1H, td, J = 7.7, 1.4 Hz, H-11), 7.05 (1H, td, J = 7.7, 1.4 Hz, H-10), 6.75 (1H, dd, J = 7.7, 1.4 Hz, H-12)], a terminal double band [δ H 5.52 (1H, dd, J = 17.9, 11.2 Hz, 4.90 (1H, overlapped, 4.47 (1H, d J = 17.9 Hz, H-18b)], and a methoxyl [δ H 3.63 (3H, s, OCH 3 )]. The 13 C NMR and DEPT-135 spectra displayed twenty-one carbon signals comprising two carbonyls (δ C 172.2, 170.9), eight olefinic carbons (δ C 141.9, 136.3, 129.1, 129.0, 128.6, 124.7, 117.4, 116.5) , two methines (δ C 81.4, 70.9), three quaternary carbons (δ C 65.2, 60.0, 52.3), one methoxyl (δ C 53.0) and five methylenes (δ C 54.5, 44.3, 43.7, 43.4, 27.3) . These data suggested that 1 was a Melodinus-type alkaloid. The NMR spectroscopic features of 1 were similar to those of the known compound 14,15-βepoxyscandine (4). The main difference was the absence of an oxymethine [δ H 3.48 (1H, m, H-14); δ C 55.5] and the appearance of a methylene [δ H 2.11 (1H, m, H-14a), 1.55 (1H, m, H-14b); δ C 27.3] in 1, indicating that it was a ring-opened derivative of epoxide 4. The 1 H-1 H COSY spectrum of 1 revealed the presence of four spin systems (C-3 to C-15, C-5 to C-6, C-9 to C-12, C-18 to C-19). In the HMBC spectrum, correlations between H-15 and C-17/C-19/C-21 suggested the hydroxyl was located at C-15 ( Figure 3 ). In the NOESY spectrum, the NOE correlations between H-15 and H-19, and between H-21 and H-9/H-19 suggested that these protons were all α-oriented. The 15R absolute configuration was defined by Mosher's method ( Figure 3 ). In addition, the 7S,15R,16R,20R,21R configuration of 1 was further confirmed by the agreement between the CD spectrum of 1 and those of the known ones, such as scandine (3) and 14,15-β-epoxyscandine (4) (Figure 4) . Accordingly, the structure of 1 was elucidated as 15β-hydroxy-14,15-dihydroscandine. . The 13 C NMR and DEPT-135 spectra displayed a total of twenty-one carbon signals, including two carbonyls, eight olefinic carbons, one methine, three quaternary carbons, one methoxyl and six methylenes. Detailed examination of 1D and 2D NMR spectra of 2 and comparison with those of 1 revealed that 2 was a dehydroxylation derivative of 1, which was further confirmed by the 1 H-1 H COSY correlations of the spin system (H-3↔H-14↔H-15) and the HMBC correlations between H-3α/H-5α/H-5β/H-15β/H-17α/H-19 and C-21. The NOESY spectrum revealed that the relative configurations of C-7, -16, -20, and -21 in 2 were identical to those in scandine (3). The agreement of the CD curve of 2 with those of 1 allowed assignment of the absolute configuration of 2 as 7S,16R,20R,21R (Figure 3) . Thus, compound 2 was identified as 14,15-dihydroscandine. Other known compounds (3−8) were identified by comparison of their spectroscopic (UV, IR, NMR), mass spectrometric and physicochemical data with those in the literature. The anti-inflammatory effects of the new compounds 1-2 on lipopolysaccharide (LPS)-induced murine macrophages (RAW264.7) were tested by enzyme-linked immunosorbent assay (ELISA). The compounds significantly inhibited NO, IL-6 and IL-8 generation in LPS-stimulated macrophages, and showed better activity than silybin ( Figure 5) . The results suggest that these new Melodinus-type alkaloids could be new potential candidates for development as anti-inflammatory agents. 
Experimental
General experimental procedures: Optical rotations were measured with a Jasco P-1020 digital polarimeter at 25°C. UV spectra were obtained with a Jasco V-550 UV/VIS spectrophotometer with a 1 cm length cell. IR spectra were recorded on a Jasco FT/IR-480 plus infrared spectrometer in KBr discs. HR-ESI-MS data were
